We claim 
1. 



An immunogenic coipgme ^;decule comprising hyaluronic acid covalently bound to an 
immunologidlly-suitable polypeptide carrier. 



2. 



The immunogenic conjugate according to claim 1, wherein greater than about 50% of the 

, 1 ■ 

hyaluronic acid i^olecule?^ possess a 
unsaturated glucuronic acid residue. 



nonreducing terminal glucuronic acid^W/or^ 
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hi 
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6. 



7. 



20 



The immunogenic conjugate according to claim 2, wherein the hyaluronic acid is a low 
molecular weight hyaluronic acid with a molecular weight of about 400 Kd or less and a 
molecular weight of about 600 daltons or more. , 



I 4. The immunogenic conjugate according to claim 3, wl^in at least 90% 



low molecular weight hyaluronic acid^^fragmoA possess a nonreducing terminal 



^^^y^^ glucuronic acid and/or unsaturated glucuronic^d residue. 



5.^ The immunogenic conjugate accordingyclaim 3, wherein at least 95%(or^greater'of^he 
low molecular weight hyaluronic /cid fmgmentsl possess a nonreducing teiminal 
glucuronic acid and/or unsaturate/glucuronic acid residue. 

The immunogenic conjugate4ccording to claim 3, wherein at lea^)98% or greater of the ) 
low molecular weight/yaluronic acid ^gments)ossess a nonreducing terminal 
glucuronic acid and/o/unsaturated glucuronic acid residue. 



The immunogeni/conjugate according to claim 3, wherein at least 99%ior greateyfl^e:) 
low molecula/weight hyaluronic acid(fri^ possess a nonreducing terminal 
glucuronic afcid and/or unsaturated glucuronic acid residue. 
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11. 



o 

m 

m 



X ^ r>u\m T, whereiiyme low molecular weight 
The immunogenic conjugate accordmg to claim 3, whereij^me 

hyaluronic acid i^^bout aUeast abo^M glycosyl residues in size. 

T^e immunogenicTo^^iie 'accord^^^ to c^m^B, wherein the low molecular weight 

hyaluronic acid posses(}bout 2 to about 2o4saccharide subunits. 

immunogenic conjugate accord^ to claim 9, wherein the low molecular weight 
hyaluronic acid is about 2 to abou4 10 disaccharide subunits. 

The immunogenic conju^/according to claim 3, wherein the polypeptide carrier is 
selected from the grout/onsisting of tetanus toxoid, diphtheria toxoid, pertussis toxoid, 
an immunogenic J,^^^^-^ streptococci, an immunogenic polypeptide 
r deriSfrom inf/enza, an immunogenic polypeptide^ived ^om meningococci, an 
immunogenic /lypeptide derived from pneumococci, and an immunogenic polypeptide 



/ ^ 
/'derived fronp. coli. 



15 13. 



,2. m^unogeni. cc„juga.e according to claim 3, wherein polypeP-i^e carrier is a 

porin from neisseria. 

The innnunogenic conjugate according /aim 3. wherein the,conjug^c is directly 



^linked. \ 



H. Tl.e immunogenic conjugate a^ording to claim 3, wherein the conjugate elicits 
antibodiesthatbindariepitop/c^^^^ 
^ (^asth^nonreducingterminiugar^^^ 

The immunogenic cor/ugate according to claim 3, wherein the conjugate elicits 
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antibodies that bind capsuiar>y^Iuronic acid present i|i bacteria. 



16. 



The immunogenic/^ugate according to claim 15. wherein the bact^^ jgroup A 

Streptococci or^oup C streptococci, 

A pharmaceutical composition comprising the conjugate according to claim 3 and a 
pharmaceutically acceptable carrier. 



17, 



!J1 



18. TT.e pharmaceutical composition according to claim 17, further comprising a 
physiologically acceptable adjuvant. 

19. A method of preparing a low molecular weight/aluronic acid - polypeptide conjugate 
molecule comprising covalently linking low/lecular weight hyaluronic acid fragments 



UJ ^ 



to an inununologically-suitable polype/de. wherein about 50% or greater of the low 



I molecular weigh, hyaluronic acid Unents have a glucuronic acid ^an un^turated 

'J. / glucuronic acid residue at the mrlKducing terminal. 

S 20. The method according toZn 19, wherein them 

S low molecular weigh/hyaluronic acid to an immunologically-suitable polypeptide 

1 5 comprises reductive/amination. 

21. A purified ant/dy which binds to the immunogenic conjugate molecule according to 
claim 3. 

22. The puri/ed antibody according to claim 21, wherein the low molecular weight 



hyaluroi 



lie acid fragments are at least about 4 glycosyl residues in size. 



20 23. Tlie puJfied antibody according to claim 22, wherein the hyaluronic acid fragments are at 
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I in size. 



25. 



least about 4 glycosyl residues and no more than aboi 
24. A pharmaceutical composition .p^^^^^v.^ or inhibiting group A streptococcal 
or group C streptococci^- comprising an antibody selected from the group 
X consisting of ^y^y^^M by the composition according to claim 17, an antibody 
/ according toA or an antibody elicited by low molecular weight hyaluronic acid 
conjuga^^ to a liposome. 

A method of diciting m antibody Ksponse in a mammal, said meUtod comprising the 
step of administering to the individual mammal an amount of a phannaceutical 
composition according to claim 17 in an amount which is sufficient to elicit an antibody 

response. 

The method according to claim 25, wherein the mammal is a human. 
The method according to claim 25, wherein the pharmaceutical composition is 
administered intramuscularly, subcutaneously, intraperitoneally or intravenously. 

The method according to claim 25, wherein the pharmaceutical composition is 
administered in an amount of about 0.1 to about 50 micrograms per kilogram body 
weight. 

29, A vaccine tot-elicijs^^ levels of anti-low molecular weight hyaluronic acid 
S'* antibodieiin>tS^oinprisingti.eimrauuogenic conjugate according to claim 3. 

30, A method of inhibiting streptococcal infection in a mammal, comprising admtmstenng to 
20 the mammal a pharmaceutical composition according to claim 3 in an amount sufBciem 



in 



26. 
27. 



yl 
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28. 
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to inhibit infection. 

31. A method of inhibiting progression of infection in a mammal by bacteria containing HA, 
comprising administering to the mammal a composition comprising the pharmaceutical 
composition according to claim 24 in an amount sufficient to inhibit progression of the 

infection. 

32. The method according to claim 31, wherein the bacteria are group A streptococci or 
group C streptococci. 

33. A diagnostic immunoassay kit for detecting infection by streptococci comprising an 
antibody according to claim 21 . 
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